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s^wwr*^#*tB«w#ai:. 

«nfc«>E*#Jc»L^ H9EW#*B*a3^aT*ffi^n 
fc«*«*ge«fb-ra«ff«*ffifb#a^» 

TOEffi»«ffi«»m^a©jfttiJie***jE-r<5ffl» 
«&b«ie^b^ 

mEE»*tt«*ui*a<o*mjB*K:»tj*, r><ho(E> 
«»3^r«Eittt®flR«ttuTdEit«iffttttti¥a 

mEE»*ffi««UJ*a«)«tBtt*t, ItEEItWRM 
HU#a©*U«l*fc»tJ*, ffiE*»<Dffl»*ffi«&» 
UT*«»*ttB*ffl*a£. 

MEEItttfiMMtB^aottUM*^. 9&EE»«*ft» 

a#ao)*ffl«8*^a^€r- M>E«b«««:i|[[U-r««ft: 
efface 

WEE»ftffi«»tB*a«)«W«S*KK^*, MfE«lff 
O^*e«(fEE»*tt«*ffl¥ai3«fc0*HiLTl»S^ 
5^«KT-B**«ffl*U»f*at* 
WE*^mWK#a^<fc04«:"**mLT«r^i:fflK 
SftfcMEttfleKStfU »E*#<oa»J&«KT*«# 



«rE«Jffa»Jfl»r^R(DWI»«*<Z)«KtB^*, fflE 

me«*c»u. MEttftBijui^a'ejifmsn&ttflc 

«*5fcJtfbT*«f*MBft*ft*at. 

WE«#*ffiB*ttl^ao»ailS*S:*iET<5ffl» 

&B*fc c <t $eatTs«#ttasB. 
»sbk:*3^t , 

!i9Effi#«&B«IE¥Ste, WEE»*»*a^aT« 
ft£i§£r, ME*»*tt«»Ui¥R®Wai«8*&*|jE'r 

5 ] IS^^ 2 I2fl|*g| 3 rcEtt<0«Wft 
20 S9Effl»«ffi««jE#att, H9EftfrS*ttl^aT*Hi 

mEffi»*ffiBIFtU¥Ra>||Ctli«r«««jEr«c 

6 ] 5 tcE«SO»#«»J8Bfri5li 

T, 

H9E«»«ffiB*SiE#R«, 8liE«l#:«*«{b^afC<t 

30 "3"5«MfcttfclSB. 

7 ] §S;fc^ 2 £ 3 icEttttfttttfe 
H9Effi»«teB*jE^att, ttfi£«fttH««*afc«fc 

»«ttB*ffl*a©»m«s«**tjE'r*c:t*»fB[tT 

^ttfHftflSB. 

WEffl»«ffiB*jE^att, mE*ffe»m^aTiwj 

40 ^n^ftftBifc, «JE#rf**fc£fb*BfcJ:Dftjefba 

<owa»s**iiiE-r * - ch *«F«tr *«*«»«b. 

[»*3B 9 ] 2 £ fctt»*3S 3 (CEttOtttttt 

fl6E«»«ttB»jE^att. 9&Ett#*BKfcfb#aK:<fc 

oftffifbsnfc«»«t, #jEE»»»«ai^aT«m 

$nfcS«»©«ti:I^^T, MEffitttftffiBffttJ 
^aw*Uie*«r»iiETSC:i:€:1#«t"r*«*«a« 
Be 

so i o ] m&m 2 &tzmmm 3 fcE«o*# 
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l l ] »*H 3 £Etto«rilttfti&BK:*s<r> 

T, 

«i8H«*a»jw»r^att. mEwmituwciFiiis 
<hT*«H*«»«B. 10 

[B&fll 2] B*fl3K:EB04MmttBBK:£ir> 
T, 

[Mftqil 3] ■X«3KEft®«H4MBB£*fr> 
T, 

MEttttBBWJK^att, a»WHHa>HB£*0&tr 

LTEe-rs«i#:i#«Ee^ai:. ^tu mmmmx 
WE^-y* hft^fgtt, R«*fi«*m^aKJ:o 

«fcDj»E*WK:#LT«»fLfca*J*fc, ^OMS'J^^J 30 
M*9I1 5] B*«3£B«04MraflgBl£*^ 

ME^-yy h^^^ati. 89E«#as«*ijBr^at-ct 

E**a»UMtt^a^cfcO«BE*#JC#LT«KUfcB 
SU»fc, *<oa*J*«Kb/i:fiflBI<OlRl^fc*tJ#, ME 

ft^a^tctoTttttj-r^^-yu/ h*>s*>ft£ 40 

[9E910)BflllttK91] 
[0 0 0 1] 

So 

[0 0 0 2] 



M2 0 0 0- 2 8 7 1 8n'j>mzmm<Db<Dt)mt>n 
[0003] \s-V<oWMmm*mkv> 

[0 0 0 4] £<B3£fiTfcL &&fcJXU7fC:fc^T&» 
£ ftfc U- -If t'- A <0S© U DV<F> Jn»fi ch GSfifi <b <7>Jt 

[0 0 0 5] ::T, Mm»LT«B*«ai«Lfci: 
[0 0 0 6] 

[0 0 0 7] *^g^tt. ±EPm«i:fgl/T^:Snfc 

s^o-^^^aj^a^meH^e^n^cD 
»**»«b&««t * z £iz$>z 0 

[0 0 0 8] 

*M»u*at, «»E««:*ffi^ao*aie*^s^$. 

WE»ff<D±ff&WE*ff*ai*afc*0*fflLT^^ 
^5A^JKT-6*<Wftai ! PJ»f*at, S9E^*«U*iJI» 

^at^cto, wE«fto±**mE«<wftai^a*wcfco 
m$nfc«»«jca^#, mE*#*ai^aT«kfflsn 

^ME«ff<Offi»«ffiBftttjEr«ffi»«ffiBIIIE^B 
[0 0 0 9] W#S 2 KEBOfWmL HI (-f) to 

m*ffij&miz7K?&oiz, smmmmizmm ^tzmm 

¥a<t. 89EK»«*tBttffi^a«)«ffl«***S^#, 
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MriBs»«ffiii*m^a(Z)«mjisjft^a^#, mis 
a©jHB»***iiE-r«i«#«ttitiijE*adi, ^ia 

[0 0 10] »*5 3l:Etfl)38TO, 01 (□) CD 

^a<b, mesitttttBttu^aottUMJiiKix^*, 
&m^a£> MrEjR»*fiBtttti¥a<o«aitt«i:, m 

ES»***ffl*a<Z)*ffie*^StJ€r. IME«rt*<Bffi 

#«ffi«**m-r*»*t«tt«ifffl*at. MesitM 

Btt*ir»^#, «IEtti*:««IFUTe«fmirUl^a 

»EE»fttt«*m^a«>*ta**K»^*, me 
*#©±»*mER»*ffc««ffl*a^j:o*mbTOi 

K*a^J:0^fle**HibT^st«W*nfc«IE«l# 

k»u «>Ett«a)a9J&fiJK < r«tt«a9J«w^a 30 
«t, wE«»«3ij*iJWf^aa)tij»»*a)«Kcat5€r* 

ttEWff^a^HK^oT^ffl-r^fr^-yy h^S^ 
KJEfb^at. WE«l*Hi»JBft*aK:J:Oftftfb*ti 

fcfcnwifcatJs. H9Effi*f«&B»m^a^»ffite* 

[0 0 1 1] «*a4i:B«©55«T?tt. »*S2£fc 40 

ffiBHiE^att- 9BER»«b»*m^a-c*u$nfc«r 

flttEffl»«ffi»»ffl^a©»ffltt«**iE-r*Ci:S:1# 

[0 0 12] If im 5 fcfi*<0389mi. 8ff*B2£fc 
3 CEt<o«ft«a8fii:*^T, ftftEfitttt 

ttBMiE^aa. »E«#«jmi*aTfjWH*n&«na 
o*#«t^iaa)ft*«3&«»rS*i£tJi««t-6»*. me 
«»«tt«»a*ao#ai«i*«iiiEr«>c:a:*»«i: so 
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[0 0 13] fll*3B6fcE««)«^Tfi, g*S5CIE 
BttttfcflMDgBK^T, NEffitttttffiBtllE^R 

a, ME^ftHftjeft^acfcoftjefc^nfcftfM 

fc, MEEW**ttta*aT*ttl*nfcS»fta)H*i: 

[0 0 14] B*a 7 KE*©«*TI4, If*ia2^fc 
ttBI*fl|3 fcE«<Z>*#*»*SB^*5^T, ffifEffiW* 
t£fi»iE¥RfcJ:, »E4#«ttifl(r?8i:«fc 
#*«tBLT^ft^t*Wfbfc»^ DftEffittttffiBS 
U*ROj|[HllS*«*|jEr* - t^#^^:T^o 

[0 0 15] tt#^8K:E«0*9ITte. »#JB2£fc 
H»*3H3tE«0*f*:«ftI«Bt*^T, NEffitffll 

&B«iE^a«, SBE«*ffs»m^aTffaianfc«* 

(St, 89E«j»ffi*Sft¥ac«tO^{t$nfcftf*:B 

t<oa£*cas^^T, ffiE«#*ffifi»m^a<B»tti»* 

[0 0 16] gS*«9tcE*0«^T«, »«fl2*fc 
tt»*S3fcE«<o«*M(k»«Bfc*ir»T, 8lrEffi*t« 
ffiBMlE^aa. *9Eft#*ftJtffc*a^J;0ftffifkS 

nft«*Bt, «JEs»**«HJ^a'r*Hi*nfcs» 
w©BBtfc»^^T, fflEffl#«ffiBffffl^a<0»tti 
tt**»iE-r s - 1 ^int-r^. 
[0017] 1 0 KE«G>*9mi. 2 s 
fcttB*3B3fcE«6(0*#Mft»ifiBK*5^T, h9E«M* 

es^ft^RfcL s9E*#«*m^a-r*ai$nfc*fl5: 

[0018] MfjftJS 1 1 l:Eto«Wt«, 3 K 

E«©*fMfc»«B^*^iT, 89Ett#«S'J«»r^R 

ME*#«»ffi*aT»manfcw<*«fcatJ$, 

[0 0 19] »*B1 2 KE«<0389J-m* »*^3fC 
EKoWftfcWKBK^T, ffifittttSMfUW^a 

8ttE»*«J(m#aT»iHanfc*#«t, hither 
[0020] nutm 1 3 izmffi<n5£w~vte. m&m 3 k 

EB©«f*Wfttt«Bfc*liT, 89Ett<*«5M*J»r^R 
tt, g^fM^S<D®^^^i9^^i®»A^^ai:> fttt 
©awcTtOWB^iaB^-^iLTEftTSftftWB 

*M*DiBB£:. H»E«lflc1*«SEe^afcES$nfc*«: 

[0021] m$tm 1 4 jcE«o*wt?tt, 3 tc 
te. s»*ttB*ai*afccto«w&iftaiUT(ri-&i«m 
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[0 0 2 2] ffl««l 5i:E«©58WTtt. If #3* 3 iz 
[0 0 2 3] 

f*LT, £{mffl«»*afc*5^T. Kttttffi^a 

•»«a#aT«usnfc«f«iK:»"^#, utMftaif 

[0 0 2 4] cfc^T, ft#Oi#^ttffi$nt^fe^t 

tftffi*aT*manfcft*<D«#*tt«*WjE-r*j:^ 

[0 0 2 5] »*?|2fcE«©«*JC*oTtt. R#t^ 

tt«*iu*ac*5^T, gwnicifitfcii^^ 
atcfc^T, R»*(fc««ta*ao*ui«s*»-a^€r, 

«*m*ao*ffl*g*t, sit«fttftffi^a^ujie« 

^a»c*3^T, •#«»m*aTjitffl$nfc*#:«i*«ft 
^fb^n^c fit, tt»««t«HjE¥ajc*iiT, tb 
*«Kffifb^a^cfcOft«{fcsn>t«#*B^B^fr, ta 
»«tt«»ttj^aoffu«s*^*iE$n«>. 
[0026] ct^T, R»ttffi««ffi*aa*ai«ufc* 



»»ttm^aT«ku$nfc«ft(offl»«ffi 

So 

[0 0 2 7] «*A3i:BtO«ifli:*oTH SWft 

atc^^r, s»«ffi«tftui^a<o*ffii**jc*^#, 

tt««m*afc*(r*r, K»*ffi«*ta^a«)*m»* 

E»«R*tB^a<o*mis*fcacf*, 
«ffifi^»£ii$n, »*«j|tm*a^feiriT, Et*«Mfc 
■*ffi¥a<o*mis*i:, E»w**uj*B<D*mts* 

K»t«r. tt#<B#Jfffi<**i*. fix, £tt*ffi«Wr 

^rk^t, E»wtta«a*ao>*mis*k:as^ 
€?, E»»tt«*tti*a«c<fco«iff©*«^*fflsnT 
t^^^jw^n, c<o±fwktu*ijw*afc<to^# 

^rkj&ht, «#o»jnNr^aa)WKttxa>iiite^x 

hi*«$nfc«#i:»L> w#««ffifb#aK*5ir^ 
t, «#«»ai^aTiiffl$nfe«*B^fi3efb*n 
So tbr, «*t«tta*ijE*a«r^iiT, «f#«ifi£ 
fb^air<fco*Sfb$nfc««:iBfcat5$. 

[0 0 2 8] ioT> Ett*ffi«ftffl#MlW»«Lfc« 
B«KJ:r}*ffibfc#*«:<0'5'6, «#±#&ttA?Tffi 
^*#K#bft*^J«K^a©«*f«*<Z>«Kfc»t5 

U ^-^y ht»3£Stlfc*#K*#Uft)Efbbfc«l#: 

nfc«^, sffifbb/tttftB^a^*, tf^fflfgT 
a«HMB^i¥fir«ttffio-ffi^ttfftttB¥a^ 

T*k hOftffifbUfc*(WBCatJ€r, M*^ 

2fcE«<B5B91lcJt'<. $^JCiB^«ffiTSi»«i#o«l 

[0 0 2 9] »*S4KE«©«?HK»-3Tf4, ffifcMK 

MtlEl(DEItttOflR£:^[Bl(0EltttOflR^A^^« 

£\ «»*ffiB»ffi^a©JWi<s****ijE3n-5. 

[0 0 3 0] £^T, -0<D*Mfr##T*EttW*K* 



&ffl 2002-2 9 6350 



[0031] mxmsiztmoimmz&^Tte. mnm 
{mmm^iz^x, ^o^wm^xnm^nrzm 

[0 0 3 2] ctot, -OO^^WT^^f^^^lb 

^(Du^miz^n^m^fz^mo)mm^u<rz.t 

#T£3„ 10 

[0 0 3 3] m*m6mm<D&wiz&-DTte. mm& 
wwaE^mz&^x. ^^^it^izxD^it^ 

[0 0 3 4] J:^T, im<DfcMWmzttTZ>$:7£{k2 

nfzWfc^zm^^fzfflmizmfeznz z.tizuo. m 
r^^m^s^mx^^^^o^mm^Kmrn-r^z 

<h^T#£ 0 20 

[0035] m*m7tm(nmmz$>-ix\*. mm® 
mm^mzis^x, ^fc&&mm^®iz£io%)tti<D± 
&&&&Lx^u^hm\&Lfzm&. mm®wm&^ 

[0 0 3 6] cfcoT, ®&(Di£&&&lhXZte^m& 

mm®m*mmznz>rz&. miETz><&m<Du^ 
^miz^if^m^rzmiE(D^m^rji<'t'z.h^x^^ 0 
[0037] m*mstzm<Dmmz$>r>xte, mm® 
mffiiE^mz&^x. ty&muth^&xwthznwftim 

^^^it^m^z^D^it^nrc^i^hcDm zo 
\zm^x. mm®mwih^<DM^^m^n 

[0038] &r>x. mm®:m<DffiiEmtf. ssfbL 

o'^r^^^^chtr^o, mm<m*mmmzj£&z> 

[0039] m*m9%m<Dmmz&-DXte. mm® 

tifzwmnt. Km^^^x^^nrzK%m<D 
msctizm^x. mmtmwfc^m<DW&&$kfim 40 

[0040] ctoi, mm&mcoffimmfr. ^ith 

tcVoftmt 1 ^<nfa&fyfc<n^%fc%fymzm-3^x 

fe^zcttztev. ^mw\tm^wt<Dmm^mtix 
te^m&xb, mmimzmmmz#&z>zh&xz 

So 

[0 0 4 1] m*m 1 Ote^O^BJlK&^Tte, 

izizit^&izis^x. w&mwih^mxwihznfzWte 
mz&feitTztz&<Dinnfimi£\E}&&±mMxmffi2 50 
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titzmsiz. m%m^&&fe<tt<ntzMftmti,x& 
[0042] ctor, wftmz&feitT zmziz. mm 

mmzHocttfxzz, 

[0043] minimi ltmnftwizfr-DXte, m&w* 
mwmm^&iz&^x. w&mwih^&xn&ztifzvo 

[0 0 4 4] <£oT> fdKD-tr^^^Sffl-r^^S^ci: 
[0 0 4 5] H*3B1 2|B«©»WtC»-3Ttt, ttftH 

[0 0 4 6] J;^T, «K0-k>it#*««*r*^S*% 

[0 0 4 7] 3SH«(7)^fCfeoTtt. 

[0 0 4 8] cfcoT, IBffc^-^SJlOAfcttflcoaHnW 
[0 0 4 9] W*^l 4IS«(7)*^JC*oTtt, ^— ^ 

\zttisxvm\stzmmmz. t<Dmm*nmLtzmm<o 

[0 0 5 0] <fcoT, *#:<7)ffiaUfeNpWa:, 
[0 0 5 1] Hf^l 5 8B«(D»^|(3*oT«, 

[0 0 5 2] J;oT. ttffoafflWKOJRir* LfcRflW 
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[0 0 5 3] 

m&nmTzni&toMWi*:* m#mi, 2, 4, 5, 

6, 7, 8, 9, 1 Ofc#lSTSflil*ISWd:. H*« 
1,3,4, 5, 6,7,8,9,10,11,1 2, 
13, 1 5CMt^)^2»jf:I^^T^t^o 
[0 0 5 4] (SUHIKM) ST. «fiK*itt^-r-5. H 

2 i **«o)***»««^affl$nfce»y 

3) . 2liU-yfflaK«, 5«^»K»«B, 6 ft* 
[0 0 5 5] dMBU— iflx-yitt. a*M®tf»Bffite 

[0 0 5 6] B«fIBU-^MSg^2ti, !fU-yi 

(SW^^<hT-6 2^7t^(D^iE^fTO^) 
fcfU gW^<i:^2^7cIi (x, y) (Bffio 

fit, ffl31feS-e*S«»l*«:©2*7cffi« 

[0057] men^eniSM5tt. u-yiojggB2 

)&^Ott»I«|«:0 2^7Cffi«««^, §$^11$: 
[0 0 5 8] H98B*ii«ttiKB6tt, fe&<Z)t£©j!f&jI-t: 

[0059] «jE«jreft«m«fi7«. mj^ii^^-tr> 
■c, tttH*nfc»ieflfl»««:n»B»«B5tcm*'r 
[0060] fl»iBe»^u-*iwni«fi8tt, ^i^ew 

SB5^6A*L^»K»1»«^a»^U-**Jf9BB 

-f K/t;i/y*i»L«i|»*«**ffi&a«inL, 
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[0061] ft*teitffi:/u-*y-x5 7 9te, B9a*itc 
8 ^ b v u y -f HA # ;i/y JcBn»p$nsftfj»*«^«i£ (3 
[0 0 6 2] ^*5, H98ai^-^aia«fi2^aft7 r U'- 

10 ^WC5imHIK«:^LTfi!«S:ea-rs. 
[0 0 6 3] ^(C, f^fflSK^-TSo 

[0 0 6 4] mttm&mmjEmm] msizmi mmm 

[0 0 6 5] Xf7^2 0 1TO, tfu-yi^s 

[0 0 6 6] 0 2T11 Xt7^2 0 1 

20 ^Ay^Btffi^Ojfilix-^P HUEIBTl 
mJUTF. «E(BT2m£tT««*0) £l^CD^#<hL 

[0 0 6 7] X-^^^2 0 3Tti, Xr7-/2 0 2t^ 
)\,-¥>tflsfc&%omz-O^T. &»<D**bmS: x, 

*2<©K»«i**aj*», ffi»*ttBiitiH*a- fe>#*s 

»ttlfai:ffiS) . CCT% (x, y) 

30 a* ft**, x Ji*<*:©*ffiB* yteft#a>«& 

fc$^PS(iA = omc 

40 [0 0 6 8] ^yZf2 0 4Tte, Xr7^2 0 3f* 
«>fc4M*<0+'i>tf« (x, y) <h*-<7>mffi^S«»tt# 

ttW+^ffiS (x, y) t-t(Z)liagiftJt«bT, m- 

[0 0 6 9] XT7-/2 0 5T11 ^77^2 0 3^ 

W*&^mfrZofr&^mL>. A=l 

ftJpJfiE) Ot^ti. ^y-f2 0 6^ii<^> A=0 ($f 
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[0 0 7 0] Xf7/2 0 6m £#&fc*liiltefc1& 

ns ttfinmtlZ (13*312, 1 0 (Dfa&m&feit^ 
G (z) =0. lz/(.z-0. 9 

sa&fciiftBWfiDiftiRfiins. fix, ^*a^#<7) 
^nfni:*fLt, a:(i)a)SiiH!iii*fT^fciHi»S:* 

mwm w s _ temp a<££Lfcftft:BWs (=w 

S_ternp ) iltflli^n, ^^^^11 W S 

-o (Kmsnftw ch^ne. mmz. ssl^sw 
tL^EdjaS-ca^n-seaBWcG (z) tc^o, 
:©6»bsg (z) «#*<iaaLT 

§ 9 fit, «MS«M*:<&f tlftUCfcfrlT, dS(1)CD^ 

a b s {W (z 0 ) -W (z - 1 ) 
a b s { - } ti, MI^iDItitT^ 

Wth=Ws /ns 
flT, a(2)$St£tS«^l:tt^T7^2 1 l^it 
^OXt£^m&\ZteXJ-yZf2Q$^M$So 
[0 0 7 3] Xt7^2 0 9Xrte, Xt7^2 0 3T'^ 

iOTDT'^^i^CH Xt77^2 1 l^H*. 
ifnnm&i** Xry72 1 O^Htf. 

[0 0 7 4] Xf7/2 1 OTIt 

x(z°) = x(z°) +dir* (Ws - 
ZZX\ dirtliilOim x(z°)-x(z l ) 
>0 Outdid i r =- 1, x(z^) -x(z > )<0<D 
l^CUd i r = + 1 <h££o 

[0 0 7 6] XT7/2 1 2 ttft^^^'&K* 

(x, y) 

[0 0 7 7] [«»«ffiK»iEfPffl] *ff<0±#*ttftl 

(D^D— ^ — HC&^T, Xf7^2 0 1^T77 J 
2 0 2^X77^2 0 3^7t7"/2 0 4^X7^2 
0 5— X^y72 0 7-»Xf77 > 2 1 2 ^ch*Itf*n<i: 
ftO, Xf77 p 2 1 2T11 «^x£«ffiBy<B«tti 
«fcJ:*tftMWtt0>*4*MII (x, y) a*fcb*$*l*. 



0 3T*i6fc%{*:«iW^A^chLfc^^(l)T^^n^ 
giiHScG (z) flcfcO, KSfbUfc<E«>tt(MlW 

s_ten. p ^iai-r§. 
) -(1) 

*^TSrE»EAfwJ;r)3c^b^:S»ft»ns {=ro 
und (ns.tem p) } 7^fci}£fL f^T^W 
tf, ns=0 (ffffiSttfct^) <h^n^)c ddT, ro 
10 und (OH /hR^aTtiattEA&ff^BB*^* 

So 

[0 0 7 1] 7T7-/2 0 7Tte, KKSfcSLfcftfMI 

72 1 2^iftfr. 

[0 0 7 2] Xf 7^2 0 8^11 Xf7y2 0 3t* 
«e>fc«#BW©aS«Efl[i:, 1 0 0raecfflN£#a&fc«rfMi 

wmo. swth^m^x^^>^^of)^A^(2)iz^K) 
20 nmztiz m&ms, 6<Dmm&mmiE^®izfii 
^) . 

} >0. 8Wth -(2) 
-(3) 

30 =1) , Xt7^2 1 2^jI3k f^T^t^CH 
A=0) , XT7^2 1 l^iltfo 
[0 0 7 5] XT7-/2 1 1 Tte, XT77 f 2 0 6tl 

lE^lTT* 2, 8, 9©S»«ffi«»iE 

W) /2 -(4) 

[0 0 7 8] flX, •#<O^#*lftttBI«6T*0. * 

40 B^fCti, 03CQ7D — Mr&^T, Xt77^2 0 
l^X^>y^2 0 2-XT7^2 0 3^X7^2 0 4 
-Xf77 p 2 0 5— Xt7^2 0 6^<hjtfcT*ftn<h& 
0, Xt77'2 0 6X11 £#ft*fl?Jtt&*M*<©«W 
tSJt»Snl:I^^x, SffilfcMfiWs i:$Sl 

[0 0 7 9] flX, tt»<0^ft:€:ttftlT#"r, fiO, 

fwfitHiT^^ii^^tt, m3(Dya-^^-hlz^x. 

XT7y2 0 1 0 2-Xt7^2 0 3^X 

so ^y72 0 4-^X7^2 0 5-Xx77'2 0 7^iit 
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y) ^ffi^J^n^>o 

[0 0 8 0] -^5. Mte<D±fc*8i%\T'Z?, R-D. H 
C^^LfcWWs <h££LfcE*M*»ns ^iESSfl 

8) tfc?im&<Dmt&ft> (Xf7^2 0 9) 
-S8«ftl*ft (X-r-^7 p 2 1 0) 'M<ifcl 
-oQtikft&mttTt.* Xf7^2 1 i-sit^> £5£{fcL 

fcUE^tt, xf7^2 i 2^itA/r-, «je$ nfe*ti« 

x£<fc**i.*ft« (x, y) *J|B*$ns. 
[0 0 8 1] T&to-fe, Xt7^2 0 8 CQiUcD^ft;^ 

[0 0 8 2] XT7-/2 0 9<D£WttR<0£{fc*fl=£» 

<^o^a@x^siEf -So 

[0 0 8 3] XT7^2 1 0 0tttt0-8UftA*ft&M 

[0 0 8 4] -f&frl3* SlsSJKWXftt. ttfcft^Lfc 
tft»*#0«tMBx**ijE-r*«fc'5JCLfefc«>, & 
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*>, *a«>»flEo«fifcit*fkt#U'r*i*ijES*i-r. * 

[0 0 8 5] #fC, M^PIte, 
[0 0 8 6] (1) Xfy^2 0 3fc::teHT, g^Pi^H 
frj8«Lfc«BttftS»T*«ff©*^JB« (x, y) 

10 C<D*'ryZf2 0 5*l<fc0, *#0)±#^«»$nTOi 
fcV>£««£ftfc«&, 7>ry72 1 liC^T, gEld 

[0 0 8 7] (2) Xf77 > 2 0 5 K*5^T, 
20 *«Ws ^gai$n, Xf7^2 1 lfc*5^T. 

<D«teBx<DSiE€:fTO C«t7&*T€*. 
[0 0 8 8] (3) Xf7^2 0 9C*W, ffiUKBESt 

[0 0 8 9] (4) Xfy^2 0 8K43tvr* HUSOftft: 
«W(z- 1 ) £^!§I<D«jfMIW(z 0 ) ^HII 0 . 8 Wt h^± 
7x7^2 1 l^ift*, «ffifixS:aiE*r 

[0 0 9 0] (5) Xry?2 0 8K*5l*T, £^{t£n 
^ttO. 8Wthtf)Wth (=Ws/ns) £^#>£<£?H 

w( z -» ) ^^iei(7)^*iw(z o ) t<D&/>^ m&mxzwi 

[0 0 9 1 ] (6) Xf7^2 1 OKfc^T, «M*C0±#: 

*tt«x£lijETSJ:3K:Lfcfc«>, «iE-r*&si 

so [0 0 9 2] (7) Xf77 p 2 1 1 £*5^T, ^ffi^n^ 
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[0 0 9 3] (8) XT7^2 0 6(C*3^T, fffflSftfc 
(iWs W%lhT$rzZ.£lzLU^Z.tT\ ^figxCT)^ 

[0094] (m2mmm) ^r, «**K*-r*. n 
3«ccd*^7, 4immmmmm* s\m^mmm 

Ms 6te*jg«tt!3£fi, 7 fcHSHeftfcfflKB* 8teglfr 
[0 0 9 5] ffiECCDrt^Ste, *jiiqO:7 D > K# 

[0 0 9 6] fltKEI^-y«iaSM2«, 
0EIBtt«£1Bttffl3i«B 4 rt> 6 <aiS«^-*€:^& 

Ws RtfSc^LfeRStftftns ^ItSl, -oXfi«» 
(e*W*Ig^i:*rS2^:7cffi«a)*SiE*fT 

3K«fcDHirr*. fit, ffl9ffiX-c«5tt»tttt(Z) 
2&7cffiSH*«£, »Mtt«15i:iiJ*t5o 
[0 0 9 7] 89ffiiS««l31SB4tt. CCD*^73^ 

U B«7 f -^**&U-^ffl31»«2R^»BI«* 
S5fctH^Teo 
[0 0 9 8] ttEniHHi«B5K:a. IM1M4 

[0 0 9 9] #cfc, fPffl*Kwr*. 
[0100] [ffi»*ttB»IEfflJS] i8M2 %K0g 
<D l/-^18i 2 THfTSn*ffl#*ffiBttIEffl»<D 

xm.w-rz>o c<ojaittiooii$ecsi:i«$n 

[0101] XT7^301^6Xf7^3 0 3H JR 
l**fiWa>A^!y :/2 0 I^b7r7^2 0 3 
CQTi£ffl£T£o Xry^3 0 3H »*3S3<DJKSt*ft so 
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[0 102] Xf7^3 0 4tt7f7^2 0 4<fc|^f$T 

#0>fflSIPSra t 'J * > ht^), 

[0 10 3] Xfy^3 0 5^T7^2 0 5<hR*£T 

xf7^3 0 5tit pite-e* 
^atr (»*3B3<o*fl«m*ijw^gi:tfia) • 

[0 10 4] Xry^3 0 6TU 7r7^3 0 3T* 
&tzMft<t<DmM/~ (x 2 + y 2 ) ^4 0m«±«tlT 
WtfXf7^3 0 7^ f^T^ttniiXf7^3 0 

[0 10 5] Xt7 7 j 3 0 7T11 ^yhtLT* 
SM" 2 — 2. 2 m 

73 0 3T«»Lfc«»«Wt*Jt«ELT, WAtf, ft 

a*, K««jt»o*#$fcK^r*«^tctt, 77n 

fc#UT=l3^ftA$n, ^7>^T1 <«JS«lfrrtW 

1 l'xjutr <a*K3, 1 0 (Dtowmwmm^mzfti 

S) c ^^>^Tni^WH>77©i: 

[0 10 6] Xf7y3 0 8TH CCD^J^730A 
(x, y) fcXIptLfc/WHWSiSaib. -tOfflfflLfc 

^fi^c!:fiJBTLTXT7/3 0 9 ^it*, 

^i^fc^x^^y 3 1 O'xjttto 

[0107] Xt7^3 0 9 Til XT7y3 0 3t* 

3, 1 2<Dtt«:SSiJMWr^a(Cffla) . WAH «W# 
1. 2-2. 2mOliT, JUt?, Sltttftn^3flK 

U 77nC*fLT=l^U$n, #^>^T1£ 
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T = 0^fUlTXf7y3 1 l^itfro 
[0 10 8] 7x7^3 1 Otlt Xry^3 0 8ti 

iZi*. 77nCT=l^UlT*'»^TlH> 
^U/>hl, ^ 5 X'U^mSlZ. &y 7 t/TtZT = 0 £: 
ftALTXT7y3 1 1 ^iitr (8*S3, 13<Dfy}{£ 

m%wm^&iztt%) o 10 

[0109] Xt7^31 lTte, Xt77 , 30 7, X 
t-^3 0 9, Xf7y3 10T*SaiL^^>^T 
1, T2, Xf7^3 0 4T*^>htS*MttaiL 

a>*»jrr* (w*S3, 1 5(D^-y y hft^^etc 

IBS) • 

i f (T 1 »T 2) (6) 
Td= (Tl/t>0. 1) (7) 
elseTd= (T2/t>0. 1 ) * 2 (8) 

^(7) co (n/t>o. l) mw,ft(D 20 
^SifcittfT d = 1 tfi* to Tftttntf T d = 0 
ftA$n*^t**»LTliT, ^(8) cO«^fef^^(C 

x(z°) = x(z°)+di r* (Ws/ns 
"abs 0 " £\Z. Ofi-rHfcT? 
$>9, di r^iilOf^, x(z°)-x(z 

1 )>0cD^^fz^d i r=-l, x(z°) -x(z- >)<0 
<7)i§^fCted i r =+ 1 <hfr*. T&frt^ tktataftt. 
<D&m&± # ^ £ U - If U - y 1 (D l^fff ?> Z> fc 

[0 115] Xr7^3 2 1 ^lUMC^lt^X 

f7^2 1 2 hmmtefttbrnvtoTz. 

[0 116] [flttttffiBMiEflsffi] 

©7D-ff HC^T* Xt77'3 0 1-Xt77 p 
3 0 2-Xr7y3 0 3^7-77^3 0 4-XT773 

0 5^X^^-/3 1 4^X-r-^7 p 3 2 1 ^£jtft«*l£ 40 
&0, Xf7^3 2 1T11 «ffi«xi:IKfi:«y(D*m 

(x, y) ^HiASns. 

[0117] ^lt> *#o*ffs«airtt7?*o, * 

BSKtt, 0 8<£:7n-^-- Mc&^T, XT77 J 3 0 

1 -Xf 7^3 0 2— ^T7^3 0 3-Xf77"3 0 4 

-XT773 o 5-xf77 j 3 o 6^tmtsmntu 

tt, XT77 J 3 0 6-Xr7y3 0 7'\(hl^ 
*<hO!Ei^4 0m*lt, flHfc+'frftBttiSOBifcT* so 
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d = 0^ftASn5. £Ac, 5£(6)<Z)i fXUTH<2 

tc(8)^^nfT-r^o 

[0 110] T.'rvZfZ 1 2Tte, Xt77^3 1 IT* 
tbZtlfrTdt.. Xf77"3 0 7, XT7/3 0 9, X 
1 0 T5fcfi6fcT 1 , T2 0»3&«Hi;»§i:li7 
T7^3 1 3-s, f^t^(;(ixr7y3 1 

[0 111] Xt77 p 3 1 3^f,Xf7^3 1 7«. £5 
H»IOXf7y2 0 6^f)7f7^2 1 0 £Pljf& 

[0 112] Xt77^3 1 8TH Ts^vZfZ 0 3 TCO 

1 9^, ^Tfc^Ji^KteX^y ^3 2 0-s. ^n^* 

[0 113] Xr7^3 1 9te, fglllMWC^tt^X 
777^2 1 1 <hl^«ftfca&#ll8-r*. 

[0 114] 7x7^3 2 0T11 Xt7^3 1 3TI 
ffiLfcSSLfcftfMSWs Xf7y3 1 3TfUiL 
fc^^ LTt^l ITI^ <h t WSW^ n s 
:/3 0 SX&lbfrKttW&n&zm^X. *SC(9)fC 

(»*«9<D«»«ffi«HiE^RK'ffi^) o 
) * a b s (n s — n) ---(9) 
—yiZ&ll&S/Nitfim^m&lZte. Xr77 P 3 0 6 
-Xf77^3 0 8-Xt77^3 0 9^<hii2K 

PlZ&nZ S /Nlttf&^m&lZte. Xr7^3 0 6-> 
Xf77"3 0 8^X7-77^3 1 O^tiHtf. fit, X 
f77 1 3 0 7 SfdiXf7^3 0 9 SfcttXfy^3 1 

>^T1, T2^fftb^nS<fc, Xf77^3 1 UCitA, 

Tl, T2SJ|tBLfc»*^-y7 ^LTft^Lfc 
ft*3&«|3Ii;fcOT**»^fctt, Xf7y3 12^^X 

©BWtEW*Rnl:WW, Sfc)tL/fc*(MBWs & 

[0 118] tLT, »#<D£#£«»T*££an?# 

ns tfiiEmzwm^iitmiz\t. ^ 8 co^ h 

IZ&^T. Xf77 J 3 0WXf7y3 0 2-Xf77 P 
3 0 3-Xt7^3 0 4-XT7/3 0 5-Xf77^3 

i A^hmtsffintuv. xt7^3 15 (m<omt$k 

fr) iXr77 p 3 16 (Rtt#llfc<O»fc*fl0 tXf7 

^3 1 7 o^fn©*#fettfc 

$fc^<h, Xf7y3 2 1 ei{4exi:^{iMy 

(x, y) a*fcB*j$ 
[0 119] -77, *#o^#*iik»T*-r, ue 
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8) £KSM»Scoo£ft;&<* Ufy^2 0 9) tttfto 
-W*ffl*ft 1 0) '>&< <hfc 1 

oa>ftff*«fc-rt- Xf7^3 1 8^jtt^ XryZf 
3 1 8JC*5^T. ttfltt*£0EM#<3 8mWt^ 
j&*j&*«1K3*L 3 8mWT<7)BS*Ctt, 7x7^3 1 9^ 
31*. 2:£ft;*§Ws i:*«l«W<Z)*^6«ffi«x3&«lijE 
Sn, 3 8m^AWCH Xr7^3 2 0'\M, 

6«fiBx^lijESn*. X^>y^32 1^it 

A/T\ MiESnfelKffiBxtiS+it** (x, y) # 

[0120] -ra**. »2HKMT?n, sinswt 
u _ y x (Dmmmmzmmmmmm 4 ^ % <omm 

sn&^, s«««^*tt«x<o*m&fT5*flc«»!«« 
[0121] sas^Bwrr*. 

[0 12 2] *2*Jfi«0**Mft«I*«fc*^Ttt, fl 
lHJSWO(i). (3)-(8)<026*^*px., T82<B8MI£ 

[0 1 2 3] (9) 77-7^3 0 3fC:fe^T, 
^Mmbfc««ifi*SS**rS«!#<0+^fll« (x, y) 
£tyfcWwm*Rtt®WLni)m\&Zns Xt7^3 0 5 30 

fc(iXf7 7 r 3 1 0fc*5l>T, mftrimmtfiWSiZft. 

xf7^3 1 nc^-c, «flcanfltttt«oflui^x 

^diXf7^3 2 0lC*5^T, «a^ifilx$ 

[0 12 4] (10) ^T7y3 2 OKJS^T, Mix 
fc, «ffiHx*K«ffi^3Ra6«)C:i:^T#*. so 
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[0 12 5] (11) Xf7^3 0 7 fC*5^T, ft*BW 

[0 12 6] (12) 7r77"3 0 9 Kfct^T, ^^*1W 
Ltztztb. m<D1i>i?m*mffiTZ>&&&tSi< * (Sax 

[0 12 7] (13) Xf77'3 1 0 \Z*$^T* l-Z>mM 

[0 12 8] (14) 1 1 IZ&^X. 

TlilKLfclW*:, -toa»J&«WLfcB*WIT 1, T 
2<B»]^ **oasU*iJWr(DiS»$LfcNFlBl t 

KtiHT^SCt&^JWbfcl^MT 1. T 
2<h<7)^fiJ^^^i;T^-^r^ hSftftSi^CLfc 

[0 12 9] (ft&O^ffiM) JW±. **W<B»*Mft*D* 

1 msiMRtfSR 2 nmmizm-3$mw Lx^tc 
mfttoumtiLiz-o^x**, z.n*><Dnmmizm*>n 

[0130] *mifi«&ix»2S6ifi»»mi, 
B-^3tii3fefTlM»«B^ u - ysjausfi* u- > 

i/TsTuzmm-tz z. £&x£z>o 

[0 13 1] ffl*MM&tnR2*IKMT». 
LfcS^Kli, &%fls^»LTBI2^0 8(rJ:SI^«(D 
[0 13 2] m2H35EMT«, Xt7^3 1 1 fc*5^ 

-ecoaS"J^#iJ^Lfc^rp l lT^^^ r >>^T 1, T2(7)fiJ 

t^6Xt7^3 1 nc43^T, u— tf-u-^uc«fc 
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(54) OBJECT DETECTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an object detector, by which the 
relative transverse position of an object incapable of being detected as a 
whole can be detected with high accuracy, even when a part of the object 
existing in the range of an own vehicle deviates from the detection range 
of an object detection means, so as to be incapable of detecting the 
object as a whole. 

SOLUTION: Center coordinates (x, y) of the object, which reflects 
electromagnetic waves transmitted to the circumference of the own 
vehicle from a laser radar 1, a width W of the object and a number n of 
reflecting objects are calculated, and on the basis of their calculated 
results, whether or not the object can be detected as a whole is 
determined. When it is determined that the object has not been detected 
as a whole, the transverse position x of the detected object is corrected, 
on the basis of the calculated width W of the object. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A body detection means to detect the relative position of the reflective object which reflects the 
electromagnetic wave transmitted to the perimeter of a se^f-car, and to detect the objective relative horizontal location 
and the body width of face which exist in the perimeter of a self-car. Based on the detection result of said body 
detection means, with a whole detection decision means to judge whether said body detection means has detected said 
whole body, and said whole detection decision means Body detection equipment characterized by having a relative 
horizontal location amendment means to amend the relative horizontal location of said body detected with said body 
detection means, based on the body width of face detected with said body detection means when said whole body is 
judged that said body detection means has not detected. 

[Claim 2] A reflective object location detection means to detect the relative position of the reflective object which 
reflects the electromagnetic wave transmitted to the perimeter of a self-car, A number detection means of reflective 
objects to detect the number of the reflective object which one body has based on the detection result of said reflective 
object location detection means, A relative horizontal location calculation means to compute the relative horizontal 
location of said body based on the detection result of said reflective object location detection means, and the detection 
result of said number detection means of reflective objects, A body width-ofHace calculation means to compute said 
body width of face based on the detection result of said reflective object location detection means, and the detection 
result of said number detection means of reflective objects, A whole detection decision means to judge whether said 
reflective object location detection means has detected said whole body based on the detection result of said reflective 
object location detection means, A body width-of-face stabilization means to stabilize the body width of face computed 
with said body width-o-f-face calculation means to said body judged that said whole detection decision means has 
detected the whole, Body detection equipment characterized by having a relative horizontal location amendment means to 
amend the calculation result of said relative horizontal location calculation means, based on the body width of face 
stabilized by said body width-of-face stabilization means. 

[Claim 3] A reflective object location detection means to detect the relative position of the reflective object which 
reflects the electromagnetic wave transmitted to the perimeter of a self^car, A number detection means of reflective 
objects to detect the number of the reflective object which one body has based on the detection result of said reflective 
object location detection means, A relative horizontal location calculation means to compute the relative horizontal 
location of said body based on the detection result of said reflective object location detection means, and the detection 
result of said number detection means of reflective objects, A body width-of-face calculation means to compute said 
body width of face based on the detection result of said reflective object location detection means, and the detection 
result of said number detection means of reflective objects, A whole detection decision means to judge whether said 
reflective object location detection means has detected said whole body based on the detection result of said reflective 
object location detection means, A body classification decision means to judge the classification of said body to said body 
judged that said whole detection decision means has detected the whole, A target decision means to determine whether 
to be the target which said body should detect for a self-car based on the hysteresis of the decision result of said body 
classification decision means, A body width-of-face stabilization means to stabilize the body width of face computed with 
said body width-of-face calculation means to said body determined as the target by said target decision means. Body 
detection equipment characterized by having a relative horizontal location amendment means to amend the calculation 
result of said relative horizontal location calculation means, based on the body width of face stabilized by said body 
width-of-face stabilization means. 

[Claim 4] It is body detection equipment characterized by amending the calculation result of said relative horizontal 
location calculation means when the number of the last reflective object by which said relative horizontal location 
amendment means was detected with said number detection means of reflective objects in body detection equipment 
according to claim 2 or 3 differs from the number of this reflective object. 

[Claim 5] It is body detection equipment characterized by amending the calculation result of said relative horizontal 
location calculation means when the last body width of face by which said relative horizontal location amendment means 
was computed with said body width-ofMace calculation means in body detection equipment according to claim 2 or 3 
differs from this body width of face beyond a predetermined value. 

[Claim 6] Based on the body width of face by which said relative horizontal location amendment means was stabilized with 
said body width-of-face stabilization means in body detection equipment according to claim 5, and the number of the 
reflective object detected with said number detection means of reflective objects, it is body detection equipment 
characterized by defining the predetermined value which is a threshold of the difference of the last body width of face 
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and this body width of face. 

[Claim 7] It is body detection equipment characterized by amending the calculation result of said relative horizontal 

location calculation means when it is judged that said relative horizontal location amendment means has not detected the 

whole body with said whole detection decision means in body detection equipment according to claim 2 or 3. 

[Claim 8] Based on the difference of the body width of face by which said relative horizontal location amendment means 

was computed with said body width-of-face calculation means in body detection equipment according to claim 2 or 3. and 

the body width of face stabilized by said body width-of-face stabilization means, it is body detection equipment 

characterized by amending the calculation result of said relative horizontal location calculation means. 

[Claim 9] Based on the body width of face by which said relative horizontal location amendment means was stabilized with 

said body width-of-face stabilization means in body detection equipment according to claim 2 or 3, and the number of the 

reflective object detected with said number detection means of reflective objects, it is body detection equipment 

characterized by to amend the calculation result of said relative horizontal location calculation means. 

[Claim 10] It is body detection equipment characterized by outputting as body width of face which had this result of an 

operation stabilized when the operation for stabilizing the body width of face by which said body width-of-face 

stabilization means was computed with said body width-of-face calculation means in body detection equipment according 

to claim 2 or 3 is carried out continuously more than the count of predetermined. 

[Claim 1 1] Based on the body width of face by which said body classification decision means was computed with said 
body width-of-face calculation means in body detection equipment according to claim 3, it is body detection equipment 
characterized by judging an objective classification. 

[Claim 12] Based on the body width of face by which said body classification decision means was computed with said 
body width-oMace calculation means in body detection equipment according to claim 3, and the number of the reflective 
object detected with said number detection means of reflective objects, it is body detection equipment characterized by 
judging an objective classification. 

[Claim 13] In body detection equipment according to claim 3 said body classification decision means An image input 
means to capture the image of the perimeter of a self-car, and a body description record means to record the description 
for every objective classification as image data. Body detection equipment characterized by judging an objective 
classification based on the result of having compared the image of the body which ****(ed) and was incorporated by said 
image input means with the image data for every classification of the body recorded on said body description record 
means. 

[Claim 14] It is body detection equipment with which said body is characterized by to determine whether be the target 
which should be detected for a self-car based on the rate of time amount to the time amount to which said target 
decision means has detected the body with the reflective object location detection means in body detection equipment 
according to claim 3 which judged to said body by said body classification decision of having judged the classification for 
every classification. 

[Claim 15] It is body detection equipment with which said body is characterized by to determine whether to be the target 
which should detect for a self-car based on the rate of time amount to the time amount which performed the operation 
said target decision means judges an objective classification to be with said body classification decision means in body 
detection equipment according to claim 3 which judged to said body with said body classification decision means of having 
judged the classification for every classification. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the so-called radar installation which detects a relative position with a 
body by transmitting electromagnetic waves, such as laser and a millimeter wave, toward the body of the perimeter of a 
self-car, and receiving the reflected wave from this body. 
[0002] 

[Description of the Prior Art] Conventionally, as body detection equipment the thing of a publication is known by 
JP,2000-2871 8,A, for example. 

[0003] The body detection equipment which judges existence of a body from the receiving level of a break and each 
detection area in two or more detection area is proposed in the exposure range of laser by this official report. 
[0004] With this equipment by performing the comparison with the aggregate value of the receiving level of a laser beam 
and threshold which were reflected in each detection area, it judges whether a body exists in this detection area, and it 
becomes possible to detect a body certainly irrespective of a relative distance with a body. 

[0005] Here, when an electromagnetic wave is transmitted to a car, the reflector attached in the car reflects an 
electromagnetic wave strongly compared with other parts. Therefore, the location of a reflector is detected by the radar 
and the relative location to the self-car of this car is computed based on the location of the detected reflector. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in conventional body detection equipment Since the body is 
detected on the assumption that the body of detection area reflects the electromagnetic wave from a radar thoroughly, 
When no reflectors attached in the car can reflect the electromagnetic wave from a radar. For example, even if there is a 
reflector which is not detected, in order for some cars to separate from the detection range, and to compute the relative 
location of companion a radical and this car only in the location of the detected reflector regardless of this. The 
computed relative horizontal location has the problem of differing from a part for the reflector which is not detected, and 
an original horizontal location. 

[0007] This invention was made paying attention to the above-mentioned trouble, and the place made into the object is to 
offer the body detection equipment which can detect the relative horizontal location of the body which cannot detect the 
whole in a high precision, when some bodies which exist in the perimeter of a self-car separate from the detection range 
of a body detection means and the whole body cannot be detected. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in invention according to claim 1 A body 
detection means to detect the relative position of the reflective object which reflects the electromagnetic wave 
transmitted to the perimeter of a self-car, and to detect the objective relative horizontal location and the body width of 
face which exist in the perimeter of a self-car, Based on the detection result of said body detection means, with a whole 
detection decision means to judge whether said body detection means has detected said whole body, and said whole 
detection decision means When said whole body is judged that said body detection means has not detected, it is 
characterized by having a relative horizontal location amendment means to amend the relative horizontal location of said 
body detected with said body detection means, based on the body width efface detected with said body detection means. 

[0009] In invention according to claim 2, as shown in the basic block diagram of drawing 1 (b) A reflective object location 
detection means to detect the relative position of the reflective object which reflects the electromagnetic wave 
transmitted to the perimeter of a self-car, A number detection means of reflective objects to detect the number of the 
reflective object which one body has based on the detection result of said reflective object location detection means, A 
relative horizontal location calculation means to compute the relative horizontal location of said body based on the 
detection result of said reflective object location detection means, and the detection result of said number detection 
means of reflective objects, A body width-of-face calculation means to compute said body width of face based on the 
detection result of said reflective object location detection means, and the detection result of said number detection 
means of reflective objects, A whole detection decision means to judge whether said reflective object location detection 
means has detected said whole body based on the detection result of said reflective object location detection means, A 
body width-of-face stabilization means to stabilize the body width of face computed with said body width-of-face 
calculation means to said body judged that said whole detection decision means has detected the whole, It is 
characterized by having a relative horizontal location amendment means to amend the calculation result of said relative 
horizontal location calculation means, based on the body width of face stabilized by said body width-of-face stabilization 
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means. 

[0010] In invention according to claim 3, as shown in the basic block diagram of drawing 1 (b) A reflective object location 
detection means to detect the relative position of the reflective object which reflects the electromagnetic wave 
transmitted to the perimeter of a self-car, A number detection means of reflective objects to detect the number of the 
reflective object which one body has based on the detection result of said reflective object location detection means, A 
relative horizontal location calculation means to compute the relative horizontal location of said body based on the 
detection result of said reflective object location detection means, and the detection result of said number detection 
means of reflective objects, A body width-of-face calculation means to compute said body width of face based on the 
detection result of said reflective object location detection means, and the detection result of said number detection 
means of reflective objects, A whole detection decision means to judge whether said reflective object location detection 
means has detected said whole body based on the detection result of said reflective object location detection means, A 
body classification decision means to judge the classification of said body to said body judged that said whole detection 
decision means has detected the whole, A target decision means to determine whether to be the target which said body 
should detect for a self-car based on the hysteresis of the decision result of said body classification decision means, A 
body width-of-face stabilization means to stabilize the body width of face computed with said body width-of-face 
calculation means to said body determined as the target by said target decision means, It is characterized by having a 
relative horizontal location amendment means to amend the calculation result of said relative horizontal location 
calculation means, based on the body width of face stabilized by said body width-of-face stabilization means. 
[0011] In invention according to claim 4, in body detection equipment according to claim 2 or 3, said relative horizontal 
location amendment means is characterized by amending the calculation result of said relative horizontal location 
calculation means, when the number of the last reflective object detected with said number detection means of reflective 
objects differs from the number of this reflective object. 

[0012] In invention according to claim 5, in body detection equipment according to claim 2 or 3, said relative horizontal 
location amendment means is characterized by amending the calculation result of said relative horizontal location 
calculation means, when the last body width of face computed with said body width-of-face calculation means differs 
from this body width of face beyond a predetermined value. 

[0013] In invention according to claim 6, said relative horizontal location amendment means is characterized by defining 
the predetermined value which is a threshold of the difference of the last body width of face and this body width of face 
in body detection equipment according to claim 5 based on the body width of face stabilized by said body width-of-face 
stabilization means, and the number of the reflective object detected with said number detection means of reflective 
objects. 

[0014] In invention according to claim 7, in body detection equipment according to claim 2 or 3, said relative horizontal 
location amendment means is characterized by amending the calculation result of said relative horizontal location 
calculation means, when it is judged that said whole detection decision means has not detected the whole body. 
[0015] In invention according to claim 8, said relative horizontal location amendment means is characterized by amending 
the calculation result of said relative horizontal location calculation means in body detection equipment according to claim 
2 or 3 based on the difference of the body width of face computed with said body width-of-face calculation means, and 
the body width of face stabilized by said body width-of-face stabilization means. 

[0016] In invention according to claim 9, said relative horizontal location amendment means is characterized by amending 
the calculation result of said relative horizontal location calculation means in body detection equipment according to claim 
2 or 3 based on the body width of face stabilized by said body width-of-face stabilization means, and the number of the 
reflective object detected with said number detection means of reflective objects. 

[0017] In invention according to claim 10, in body detection equipment according to claim 2 or 3, said body width-of-face 
stabilization means is characterized by outputting as body width of face which had this result of an operation stabilized, 
when the operation for stabilizing the body width of face computed with said body width-of-face calculation means is 
carried out continuously more than the count of predetermined. 

[0018] In invention according to claim 11. said body classification decision means is characterized by judging an objective 
classification in body detection equipment according to claim 3 based on the body width of face computed with said body 
width-ofr-face calculation means. 

[0019] In invention according to claim 12, said body classification decision means is characterized by judging an objective 
classification in body detection equipment according to claim 3 based on the body width of face computed with said body 
width-of-face calculation means, and the number of the reflective object detected with said number detection means of 
reflective objects. 

[0020] In invention according to claim 13, it sets to body detection equipment according to claim 3. Said body 
classification decision means An image input means to capture the image of the perimeter of a self-car, and a body 
description record means to record the description for every objective classification as image data, It **** and is 
characterized by judging an objective classification based on the result of having compared the image of the body 
incorporated by said image input means with the image data for every classification of the body recorded on said body 
description record means. 

[0021] In invention according to claim 14, said target decision means is characterized in body detection equipment 
according to claim 3 by to determine whether be the target which said body should detect for a self-car based on the 
rate of time amount to the time amount which has detected the body with the reflective object location detection means 
judged to said body by said body classification decision of having judged the classification for every classification. 
[0022] In invention according to claim 15, said target decision means is characterized in body detection equipment 
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according to claim 3 by to determine whether to be the target which said body should detect for a self-car based on the 
rate of time amount to the time amount which performed the operation which judges an objective classification with said 
body classification decision means which judged to said body with said body classification decision means of having judged 
the classification for every classification. 
[0023] 

[Function and Effect of the Invention] If it is in invention according to claim 1 , in a body detection means, the relative 
position of the reflective object which reflects the electromagnetic wave transmitted to the perimeter of a self-car is 
detected, and the objective relative horizontal location and the body width of face which exist in the perimeter of a self- 
car are detected. In a whole detection decision means, it is judged based on the detection result of a body detection 
means whether the body detection means has detected the whole body. And with this whole detection decision means 
When it is judged that a body detection means does not detect the whole body, in a relative horizontal location 
amendment means, the relative horizontal location of the body detected with the body detection means is amended based 
on the body width of face detected with the body detection means. 

[0024] Therefore, since the relative horizontal location of the body detected with the body detection means was amended 
based on the already detected body width of face when it was judged that the whole body is not detected, When some 
bodies which exist in the perimeter of a self-car separate from the detection range of a body detection means and it 
cannot detect the whole body, the relative horizontal location of the body which cannot detect the whole can be detected 
in a high precision. 

[0025] If it is in invention according to claim 2, the relative position of the reflective object which reflects the 
electromagnetic wave transmitted to the perimeter of a self-car in a reflective object location detection means is 
detected, and it sets for the number detection means of reflective objects. Based on the detection result of a reflective 
object location detection means, the number of the reflective object which one body has is detected, and it sets for a 
relative horizontal location detection means. Based on the detection result of a reflective object location detection 
means, and the detection result of the number detection means of reflective objects, an objective relative horizontal 
location is computed and body width of face is computed in a body width-of-face calculation means based on the 
detection result of a reflective object location detection means, and the detection result of the number detection means 
of reflective objects. And the body width of face computed with the body width-of-face calculation means is stabilized in 
a body width-of-face stabilization means in a whole detection decision means to the body which it was judged based on 
the detection result of a reflective object location detection means whether the whole body is detected by the reflective 
object location detection means, and was judged that this whole detection decision means has detected the whole. And in 
a relative horizontal location amendment means, the calculation result of a relative horizontal location calculation means 
is amended based on the body width of face stabilized by the body width-oMace stabilization means. 
[0026] Therefore, the inside of each body detected by the electromagnetic wave which the reflective object location 
detection means transmitted, Since the relative horizontal location of the body detected with the body detection means 
was amended based on the stable body width of face when it was judged that the body width of face stabilized to the 
body which can detect the whole body is called for, and the whole body is not detected. Horizontal location amendment of 
a detection body can be performed in a high precision based on the body width of face stabilized when some bodies which 
exist in the perimeter of a self-car separated from the detection range of a body detection means and it was not able to 
detect the whole body. 

[0027] If it is in invention according to claim 3, the relative position of the reflective object which reflects the 
electromagnetic wave transmitted to the perimeter of a self-car in a reflective object location detection means is 
detected, and it sets for the number detection means of reflective objects. Based on the detection result of a reflective 
object location detection means, the number of the reflective object which one body has is detected, and it sets for a 
relative horizontal location detection means. Based on the detection result of a reflective object location detection 
means, and the detection result of the number detection means of reflective objects, an objective relative horizontal 
location is computed and body width of face is computed in a body width-of-face calculation means based on the 
detection result of a reflective object location detection means, and the detection result of the number detection means 
of reflective objects. And in a whole detection decision means, it is based on the detection result of a reflective object 
location detection means. It sets for a body classification decision means to the body which it was judged whether the 
whole body is detected by the reflective object location detection means, and was judged that this whole detection 
decision means has detected the whole. An objective classification is judged and it is based on the hysteresis of the 
decision result of a body classification decision means in a target decision means. In a body width-of-face stabilization 
means, the body width of face computed with the body width-ofHace calculation means is stabilized to the body which it 
was determined whether to have been the target which a body should detect for a self-car, and was determined as the 
target by this target decision means. And in a relative horizontal location amendment means, the calculation result of a 
relative horizontal location calculation means is amended based on the body width of face stabilized by the body width- 
of-face stabilization means. 

[0028] Therefore, the inside of each body detected by the electromagnetic wave which the reflective object location 
detection means transmitted, It is based on the hysteresis of the decision result of a body classification decision means 
to the body which can detect the whole body. The body width of face stabilized to the body with which the body 
determined the target which should be detected for a self-car, and was determined as the target is called for. Since the 
relative horizontal location of the body detected with the body detection means was amended based on the stable body 
width of face when it was judged that the whole body is not detected. When some bodies which exist in the perimeter of a 
self-car separate from the detection range of a body detection means and it cannot detect the whole body, based on the 
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body width of face which the target stabilized, horizontal location amendment of a detection body can be performed in a 
still higher precision compared with invention according to claim 2. 

[0029] If it is in invention according to claim 4, when the number of the last reflective object detected with the number 
detection means of reflective objects differs from the number of this reflective object in a relative horizontal location 
amendment means, the calculation result of a relative horizontal location calculation means is amended. 
[0030] Therefore, since a relative horizontal location is amended when the number of reflective objects which one body 
has has change, implementation of amendment [ made / in in the condition that there is no need of amending / the 
mistake ] can be lost 

[0031] If it is in invention according to claim 5, when the last body width of face computed with the body width-of-face 
calculation means differs from this body width of face beyond a predetermined value in a relative horizontal location 
amendment means, the calculation result of a relative horizontal location calculation means is amended. 
[0032] Therefore, since a relative horizontal location is amended when the body width of face which one body has has 
change, implementation of amendment [ made / in in the condition that there is no need of amending / the mistake ] can 
be lost. 

[0033] If it is in invention according to claim 6, in a relative horizontal location amendment means, the predetermined 
value which is a threshold of the difference of the last body width of face and this body width of face is defined based on 
the number of the body width of face stabilized by the body width-of-face stabilization means, and the number of 
reflective objects detected with said number detection means of reflective objects. 

[0034] Therefore, it will be set as the threshold based on the stable body width of face to the number of one reflective 
objects, and can judge with a sufficient precision whether the difference of the last body width of face and this body 
width of face is a difference which needs to amend a relative horizontal location. 

[0035] If it is in invention according to claim 7, when it is judged in a relative horizontal location amendment means that a 
whole detection decision means has not detected the whole body, the calculation result of a relative horizontal location 
calculation means is amended. 

[0036] Therefore, since a relative horizontal location is amended when the whole body cannot be detected, 
implementation of amendment [ made / in in the condition that there is no need of amending / the mistake ] can be lost. 
[0037] If it is in invention according to claim 8, in a relative horizontal location amendment means, it is computed with a 
body width-of-face calculation means, and the calculation result of a relative horizontal location calculation means is 
amended based on the difference of body width of face and the body width of face stabilized by the body width-of-face 
stabilization means. 

[0038] Therefore, the amount of amendments of a relative horizontal location will become settled based on the difference 
of the stable body width of face and the body width of face for which it asked from this detection result and high degree 
of accuracy can be asked for a relative horizontal location. 

[0039] If it is in invention according to claim 9, in a relative horizontal location amendment means, the calculation result of 
a relative horizontal location calculation means is amended based on the body width of face stabilized by the body width- 
of-face stabilization means, and the number of the reflective object detected with the number detection means of 
reflective objects. 

[0040] Therefore, the amount of amendments of a relative horizontal location will become settled based on the stable 
body width of face and the number of reflective objects which one detection body has, and even when the body width of 
face for which it is separated from of the distance of a self-car and a detection body, and asked from this detection 
result is not called for correctly, high degree of accuracy can be asked for a relative horizontal location. 
[0041] If it is in invention according to claim 10, when the operation for stabilizing the body width of face computed with 
the body width-of-face calculation means in a body width-ofH^ce stabilization means is carried out continuously more 
than the count of predetermined, it is outputted as body width of face by which this result of an operation was stabilized. 
[0042] Therefore, in case body width of face is stabilized, a relative horizontal location can be amended to high degree of 
accuracy by not deciding for the body width of face stabilized unless the count of an operation more than predetermined 
was carried out to have been computable. 

[0043] If it is in invention according to claim 11, in a body width-of-face classification decision means, an objective 
classification is judged based on the body width of face computed with the body width-of-face calculation means. 
[0044] Therefore, since it is not necessary to equip other sensors etc., an objective classification can be judged by the 
low cost system configuration. 

[0045] If it is in invention according to claim 1 2, in a body classification decision means, an objective classification is 
judged to be the body width of face computed with the body width-of-face calculation means based on the number of the 
reflective object detected with the number detection means of reflective objects. 

[0046] Therefore, since it is not necessary to equip other sensors etc., dependability can be comparatively raised by 
being able to make it a low cost system configuration, and taking the number of a reflective object into consideration. 
[0047] If it is in invention according to claim 13, in a body classification decision means, an objective classification is 
judged based on the result of having compared the image of the body incorporated by the image input means with the 
image for every classification of the body recorded on the body description record means. 

[0048] Therefore, it can write as classification decision of the body which added image data, and a more exact target can 
be identified. 

[0049] If it is in invention according to claim 14, in a target decision means, it is determined based on the rate of time 
amount to the time amount which detects a body with a reflective object location detection means judged to the body 
with the body classification decision means of having judged the classification for every classification whether to be the 
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target which a body should detect for a self-car. 

[0050] Therefore, since the target was decided according to the time amount rate of the time amount in which the body 
appeared, and the time amount which judged resembling the target, even when body classification decision is not 
stabilized, it can judge whether a detection body is certainly treated as a target 

[0051] If it is in invention according to claim 15, in a target decision means, it is determined based on the rate of time 
amount to the time amount which performed the operation which judges an objective classification with a body 
classification decision means judged to the body with the body classification decision means of having judged the 
classification for every classification whether to be the target which a body should detect for a self-car. 
[0052] Therefore, since the target was decided according to the time amount rate of the time amount which calculated 
classification decision of a body, and the time amount which judged resembling the target, even when body classification 
decision is not stabilized, it can judge whether a detection body is certainly treated as a target. 
[0053] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which realizes the body detection equipment in this 
invention is explained based on the 1st example corresponding to claims 1, 2, 4, 5, 6, 7, 8, 9, and 10, and the 2nd example 
corresponding to claims 1, 3, 4, 5, 6. 7, 8, 9, 10, 11, 12, 13, and 15. 

[0054] (The 1st example) A configuration is explained first, automatic, braking system drawing where, as for drawing 2 R> 
2, the body detection equipment of the 1st example was applied — it is — one in drawing — for external world 
recognition equipment and 6, as for steering angle detection equipment and 8, vehicle speed detection equipment and 7 
are [ a laser radar (equivalent to the body detection means of claim 1, and the reflective object location detection means 
of claim 2), and 2 / a radar processor and 5 / an automatic brake operating unit and 9 ] negative pressure brake boosters. 

[0055] The emitter part which said laser radar 1 is formed in the front end section location of a self-car, and transmits a 
longwise light transmission beam toward the reflective objects (a precedence car, infrastructure structure, etc.) of a self- 
car front region, It is the ranging means of the scanning type which has the light transmission scan section which scans a 
longwise light transmission beam to a longitudinal direction in the predetermined include-angle range, a light sensing 
portion with the oblong light-receiving area which receives the reflected wave from this reflective object, and the light- 
receiving scan section which scans oblong light-receiving area in the vertical direction in the predetermined include-angle 
range. 

[0056] Said radar processor 2 reads the scan result (distance information) from the light-receiving scan section of a laser 
radar 1. The width of face W of the body which can detect the whole out of the reflective object of a self-car front 
region, the body width of face WS stabilized based on the number n of reflective objects, and the stable number nS of 
reflective objects are calculated. It carries out to one or more detection bodies (object which amends the two- 
dimensional coordinate which makes a self-car a zero) by processing which shows calculation of the value of the two- 
dimensional coordinate (x y) which makes a self-car a zero to drawing 3 including amendment of the horizontal location x. 
And the two-dimensional coordinate information on the detection body which it is as a result of processing is outputted 
to external world recognition equipment 5. 

[0057] Based on the two-dimensional coordinate information on the detection body from the radar processor 2, and the 
information (vehicle speed information and steering angle information from steering angle detection equipment 7 from 
vehicle speed detection equipment 6) which presumes the quantity of state of a self-car, said external world recognition 
equipment 5 recognizes whether a detection body is an obstruction for a self-car, and outputs this to the automatic 
brake operating unit 8 as external world recognition information. 

[0058] Said vehicle speed detection equipment 6 is equipment which detects the vehicle speed based on the sensor 
signal from a ******** sensor on either side etc., and outputs the detected vehicle speed information to external world 
recognition equipment 5. 

[0059] Said steering angle detection equipment 7 is equipment which detects a steering angle based on the sensor signal 
from a front-wheel steering angle sensor etc., and outputs the detected steering angle information to external world 
recognition equipment 5. 

[0060] If said automatic brake operating unit 8 will impress a damping force command electrical potential difference to the 
solenoid valve of the negative pressure brake booster 9 if the external world recognition information that it inputted from 
external world recognition equipment 5 satisfies an automatic-braking-system control start condition, and an automatic- 
braking-system control terminating condition is satisfied during automatic-braking-system control, it will output the 
control command of which the impression of a damping force command electrical potential difference to the solenoid 
valve of the negative pressure brake booster 9 is canceled. 

[0061] Said negative pressure brake booster 9 gives arbitrary damping force to an order ring, and operates according to 
the damping force command electrical potential difference impressed to a solenoid valve from the automatic brake 
operating unit 8. 

[0062] In addition, said radar processor 2 and automatic brake operating unit 8 are equipped with a microcomputer, its 
circumference component, the actuation circuit of various actuators, etc., respectively, and transmit information through 
a communication circuit mutually. 
[0063] Next, an operation is explained. 

[0064] [Relative horizontal location amendment processing] drawing 3 is the flow chart which shows the flow of the 
relative horizontal location amendment processing performed with the radar processor 2 of the 1 st example, and explains 
each step hereafter. In addition, this processing is carried out every 100msec(s). 
[0065] At step 201, the scan result (distance information) from a laser radar 1 is read. 
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[0066] At step 202, the grouping of the near data constellation (it is a meeting 2m or less in 1m or less and horizontal 
distance for example, at vertical distance) of the distance information read at step 201 is carried out as one body. . 
[0067] At step 203, it asks for main coordinates of a body, y, the body width of face W and number of reflective objects:n 
which one body has, and flag:A showing the detection possibility of the whole body about each body which carried out 
grouping at step 202 (equivalent to the number detection means of reflective objects of claim 2, a relative horizontal 
location calculation means, and a body width-of-face calculation means). Here, an objective main coordinate (x y) is 
calculated from the average of the data constellation which carried out grouping as one body. In addition, x shows an 
objective horizontal location and y shows an objective vertical location. It asks for the body width of face W from the 
difference of the ends coordinate of the data constellation which carried out grouping as one body. It asks for the number 
n of reflective objects which one body has as the number of the fields in the data constellation which carried out grouping 
as one body to reflect. The flag A showing the detection possibility of the whole body is called for from that it is not the 
body which exists in the edge of scanning, and objective [ some ] not being hidden with other bodies which exist in this 
side, when fulfilling these conditions, it is set to A= 1, and when not fulfilling these conditions, it is set to A= 0. 
[0068] At step 204, the tracking of a detection body is carried out to the main coordinate (x y) of the body for which it 
asked at step 203 from the hysteresis, here, an objective main coordinate (x y) and hysteresis are not followed as the 
same body as compared with tracking — it says distinguishing whether it is what newly appeared. 

[0069] From the flag A which expresses with step 205 the detection possibility of the whole body for which it asked at 
step 203, it judges whether the whole body is detectable, progresses to step 206 at the time of A= 1 (detection of the 
whole body is possible), and progresses to step 207 at the time of A= 0 (detection of the whole body is impossible) 
(equivalent to whole claims 1 and 2 detection decision means). 

[0070] At step 206, the stable body width of face WS and the stable number nS of reflective objects are calculated based 
on the body which can detect the whole (equivalent to the body width-of-face stabilization means of claims 2 and 10). 
The stable body width of face WS computes stable temporary body width-of-face WS.temp by transfer function G (z) 
expressed with the degree type (1) which considered as the input body width of face W for which it asked at step 203 
first 

G (z) =0.1z/(z-0.9) — (1) Here, z expresses a progress operator. Moreover, the initial value of this transfer function G (z) 
is set as the value of the body width of face W for which it asked by this scanning, when processing of step 206 is 
performed for the first time since a body appears. And when the count which performed data processing of a formula (1) 
is counted to each of a detection body and it is carried out 10 times or more, it is computed as body width of face WS (= 
WS.temp) by which stable temporary body width-of-face WS.temp was stabilized, otherwise, is referred to as WS=0 (not 
computed). Similarly, the stable number nS of reflective objects computes stable temporary number nS.temp of reflective 
objects by transfer function G (z) expressed with the above-mentioned (1) formula which considered as the input the 
number n of reflective objects for which it asked at step 203. In addition, the initial value of this transfer function G (z) is 
set as the value of the number n of reflective objects for which it asked by this scanning, when processing of step 206 is 
performed for the first time since a body appears. And when the count which performed data processing of a formula (1) 
is counted to each of a detection body and it is carried out 10 times or more, the number nS of reflective objects {=round 
(nS.temp)} stabilized by rounding off below in decimal point of stable temporary number nS.temp of reflective objects is 
computed, otherwise, it is referred to as nS=0 (not computed). Here, round (-) is a function which rounds off below in 
decimal point. 

[0071] At step 207, if it is judged whether the already stabilized body width of face WS has computed to accuracy and it 
can be computing, it will progress to step 208, otherwise, will progress to step 212. 

[0072] At step 208, it is judged by the degree type (2) whether the absolute value (change of width of face) of the 
difference of the current value of the body width of face W for which it asked at step 203. and the past value of the body 
width of face W for which it asked before 100msec is over set-up threshold 0.8Wth (equivalent to the relative horizontal 
location amendment means of claims 5 and 6). 

abs{W(z0)-W(z-1)} >0.8Wth — (2) Here, abs H is a function which repeats an absolute value, and Wth is calculated by the 
degree type (3) from the stable body width of face WS and the stable number nS of reflective objects. 
Wth=WS/nS — In satisfying (3) and a formula (2), it progresses to step 21 1, and when that is not right, it progresses to 
step 209. 

[0073] At step 209, it is judged whether the number n of reflective objects which one body for which it asked at step 203 
has has change (equivalent to the relative horizontal location amendment means of claim 4). Here, when the difference of 
the number n of reflective objects (zO) for which it asked by this scanning, and the number n of reflective objects (z-1) 
for which it asked by the last scanning is not zero, it progresses to step 211, and when a difference is zero, it progresses 
to step 210. 

[0074] The detection possibility of the whole body is judged by the flag A which expresses the detection possibility of the 
whole body with step 210 (equivalent to the relative horizontal location amendment means of claim 7). When it is judged 
that detection of the whole body is possible (that is, A= 1), it progresses to step 212, and when that is not right (that is, 
A= 0), it progresses to step 211. 

[0075] At step 21 1, a degree type (4) amends the horizontal location x based on the stable body width of face WS 
computed at step 206, and the body width of face W for which it asked by this scanning (equivalent to the relative 
horizontal location amendment means of claims 1, 2, 8, and 9). 

x(z0) =x(z0) +dir* (WS-W)/2 — (4) Here, with dir, it has the value of **1 and, in the case of x (z0)-x (z-1)>0, in the case 
of dir=-1 and x (z0)-x (z-1)<0, is set to dir=+1. 

[0076] An objective main coordinate (x y) is outputted at step 212. 
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[0077] When the body width of face WS which could not detect the whole [relative horizontal location amendment 
operation] body, and was still stabilized, and the stable number nS of reflective objects cannot compute to accuracy In 
the flow chart of drawing 3 , it becomes flowing [ which progresses to the step 201 -> step 202 -> step 203 -> step 204 
-> step 205 -> step 207 -> step 212 ]. At step 212, the main coordinate (x y) of the detection body by the detection 
value of the horizontal location x and the vertical location y is outputted. 

[0078] and when calculating the body width of face WS which could detect the whole body and was stabilized, and the 
stable number nS of reflective objects In the flow chart of drawing 3 , it becomes flowing [ which progresses to the step 
201 -> step 202 -> step 203 -> step 204 -> step 205 -> step 206 ]. At step 206, count of the stable body width of face 
WS and the stable number nS of reflective objects is performed based on the objective width of face W and the number n 
of reflective objects which can detect the whole. 

[0079] and when the body width of face WS which could not detect the whole body and was already stabilized, and the 
stable number nS of reflective objects are able to compute to accuracy In the flow chart of drawing 3 , it becomes flowing 
[ which progresses to the step 201 -> step 202 -> step 203 -> step 204 -> step 205 -> step 207 ]. If neither of the 
conditions, step 208 (change conditions of width of face), step 209 (change conditions of the number of reflective 
objects), nor step 210 (objective [ some ] detection conditions), is fulfilled It progresses to step 212 from step 210, and 
the main coordinate (x y) of the detection body by the detection value of the horizontal location x and the vertical 
location y is outputted. 

[0080] It is the time when the body width of face WS which could not detect the whole body and was already stabilized on 
the other hand, and the stable number nS of reflective objects have computed to accuracy. If the conditions the number 
of the change conditions (step 209) of the number of reflective objects and bodies is [ conditions ] at least one among 
detection conditions (step 210) a part as the change conditions (step 208) of width of face are fulfilled The main 
coordinate (x y) by the horizontal location x which the horizontal location x was amended from the difference of the body 
width of face W detected as the body width of face WS which progressed to step 211 and was stabilized, and was 
amended by progressing to step 212 is outputted. 

[0081] namely, the thing which it is a case so that a self-car may approach to a detection body, and a self-car 
approaches as it is indicated in drawing 4 as the case where the change conditions of the width of face of step 208 are 
fulfilled — the reflector at the left end of a detection body (reflecting plate) — detection — it becomes out of range. 
Therefore, when the past value and current value of width of face W of the detection body for which it asked from the 
reflector change, change of the width of face which fills the above-mentioned (2) formula amends the horizontal location 
x. 

[0082] when fulfilling the change conditions of the number of reflective objects of step 209, are a case so that a self-car 
may approach to a detection body like drawing 4 , and a self-car approaches — the reflector at the left end of a 
detection body (reflecting plate) — detection — it becomes out of range. If it does so, as shown in drawing 5 , when the 
area of the reflector of middle is large, the difference of the past value of the width of face of the detection body for 
which it asked from the reflector, and a current value will be small, and the change conditions of the width of face of the 
detection body by the above-mentioned (2) formula will not be fulfilled. Therefore, in such a case, change (three -> two 
pieces) of the number n of reflective objects amends the horizontal location x. 

[0083] As it is indicated in drawing 6 as the case of the body of step 210 where detection conditions are fulfilled in part, 
the distance of a detection body and a self-car is a case so that the whole width of face of near, therefore a detection 
body may be judged to be a reflector (reflecting plate), in this case, the left end of a detection body — detection — even 
if it becomes out of range, the difference of the past value of the width of face of a detection body and a current value is 
small, and the change conditions of the width of face of the detection body by the above-mentioned (2) formula are not 
fulfilled. Moreover, it becomes one of the number of reflective objects, and there is also little change of the number of 
reflective objects, and the change conditions of the number of reflective objects are not filled with the whole width of 
face of a detection body serving as a reflector. Therefore, when the distance of a detection body and a self^car is near, 
the horizontal location x is amended by fulfilling the conditions of detecting some detection bodies. 
[0084] When the already stabilized body width of face WS and the stable number nS of reflective objects are able to 
compute to accuracy in the 1st example, namely, the change conditions of width of face, The change conditions of the 
number of reflective objects and a body a part Since the horizontal location x of a detection body was amended when at 
least one condition was fulfilled among detection conditions, Even when the reflector product of the reflecting plate 
formed in the detection body changes, the body detection equipment which is not influenced by the number or magnitude 
of the reflecting plate which was not amended to horizontal location change of a true body, and was formed in the 
detection body, either and which detects the highly precise horizontal location x can be realized. 
[0085] Next, effectiveness is explained. 

[0086] (1) The main coordinate (x y) of the body which reflects the electromagnetic wave transmitted to the perimeter of 
a self-car in step 203, the objective width of face W. and the number n of reflective objects are computed, and set to 
step 205. It is judged in the whole body how detection **** is. By this step 205 Since the horizontal location x of a 
detection body was amended in step 211 based on the already computed body width of face W when it was judged that 
the whole body is not detected, When some bodies which exist in the perimeter of a self-car separate from the detection 
range of a laser radar 1 and it cannot detect the whole body, the horizontal location x of the body which cannot detect 
the whole can be detected in a high precision. 

[0087] (2) Set to step 206 to the body judged [ that the whole is detectable and ] in step 205. Since the body width of 
face WS stabilized based on the computed body width of face W is computed and the horizontal location x was amended 
in step 21 1 based on the stable body width of face WS and the body width of face W for which it asked by this scanning, 
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The horizontal location x of a detection body can be amended in a high precision based on the body width of face WS 
stabilized when some bodies which exist in the perimeter of a self-car separated from the detection range of a laser radar 
1 and it was not able to detect the whole body. 

[0088] (3) In step 209, since it progresses to step 211 and the horizontal location x was amended when the last number n 
of reflective objects (z-1) differed from this number n of reflective objects (zO), implementation of amendment [ made / in 
in the condition that there is no need of amending / the mistake ] can be lost. 

[0089] (4) In step 208, since it progresses to step 21 1 and the horizontal location x was amended when the last body 
width of face W (z~1) differed from this body width of face W (zO) 0.8 or more Wths of thresholds, implementation of 
amendment [ made / in in the condition that there is no need of amending / the mistake ] can be lost 
[0090] (5) Since Wth (=WS/nS) of threshold 0.8Wth was defined in step 208 based on the stable body width of face WS 
and the stable number nS of reflective objects, It will be set as the threshold based on the stable body width of face to 
the number of one reflective objects, and can judge with a sufficient precision whether the difference of the last body 
width of face W (z-1) and this body width of face W (zO) is a difference which needs to amend the horizontal location x. 
[0091] (6) In step 210, since it progresses to step 21 1 and the horizontal location x was amended when it was judged that 
the whole body is undetectable, implementation of amendment [ made / in in the condition that there is no need of 
amending / the mistake ] can be lost. 

[0092] (7) In step 21 1, it is computed, and since the horizontal location x was amended based on the difference of the 
body width of face W and the stable body width of face WS, high degree of accuracy can be asked for the horizontal 
location x. 

[0093] (8) When the operation for stabilizing the computed body width of face in step 206 is carried out ten consecutive 
times or more In case it is made to output as body width of face WS by which this result of an operation was stabilized 
and body width of face is stabilized, it is not deciding for the body width of face WS stabilized unless 10 times or more of 
the counts of an operation were carried out to have been computable, and the horizontal location x can be amended to 
high degree of accuracy. 

[0094] (The 2nd example) A configuration is explained first, automatic braking system drawing where, as for drawing 7 R> 
7, the body detection equipment of the 2nd example was applied — it is — one in drawing — a laser radar (equivalent to 
the reflective object location detection means of claim 3), and 2 — a radar processor and 3 — for external world 
recognition equipment and 6, as for steering angle detection equipment and 8. vehicle speed detection equipment and 7 
are [ a CCD camera and 4 / an image processing system and 5 / an automatic brake operating unit and 9 ] negative 
pressure brake boosters. 

[0095] Said CCD camera 3 is formed in the windshield up location of a car, it is the progressive type 3CCD camera which 
picturizes the situation ahead of a self-car at a high speed, and the image pick-up result is sent to an image processing 
system 4. 

[0096] The image data of the detection body which said radar processor 2 reads the image data from the distance 
information and the image processing system 4 of a laser radar 1. and has been memorized beforehand, The image data 
near the coordinate of a detection body is compared. The classification of a detection body Determine (to call it a target 
hereafter) and the width of face W of the body of the determined target, the body width of face WS stabilized based on 
the number n of reflective objects, and the stable number nS of reflective objects are calculated. It carries out by 
processing which shows calculation of the value of the two-dimensional coordinate (x y) which makes a self-car a zero to 
one or more detection bodies (object which amends the two-dimensional coordinate which makes a self-car a zero) to 
drawing 8 including amendment of the horizontal location x. And the two-dimensional coordinate information on the 
detection body which it is as a result of processing is outputted to external world recognition equipment 5. 
[0097] Said image processing system 4 inputs the image pick-up result from CCD camera 3, creates the image data of a 
detection body, and outputs image data information to the radar processor 2 and external world recognition equipment 5. 
[0098] The image data information from an image processing system 4 is added to said external world recognition 
equipment 5 as input. Since other configurations are the same as that of the 1st example shown in drawing 2 , explanation 
is omitted. 

[0099] Next, an operation is explained. 

[0100] [Relative horizontal location amendment processing] drawing 8 is the flow chart which shows the flow of the 
relative horizontal location amendment processing performed with the radar processor 2 of the 2nd example, and explains 
each step hereafter. In addition, this processing is carried out every 100msec(s). 

[0101] From step 301, since it is the same as that of step 201 to the step 203 of the 1st example, step 303 is skipped. 
Step 303 is equivalent to the number detection means of reflective objects of claim 3, a relative horizontal location 
calculation means, and a body width-of-face calculation means. 

[0102] Although step 304 is the same as step 204, when the body is followed in addition to step 204 (under tracking), the 
appearance time t of the body is incremented at step 304. 

[0103] Although step 305 is the same as step 205, if detection of the whole body is possible, and that is not right, at step 
305, it will progress to step 306 to step 314 (equivalent to whole claim 3 detection decision means). 

[0104] At step 306, if distance root (x2+y2) with the body for which it asked at step 303 is 40m or more away, and that is 
not right, it will progress to step 307 to step 308. 

[0105] The magnitude of the body taken into consideration as a target at step 307 (a car is about [ 1.2-2.2m ] width of 
face, and the road-side structure is width of face of 0.5m or less), When the body width of face W detected at step 303 is 
compared, for example, the detection body width of face W corresponds to the width of face of a car When T= 2 is 
substituted to Flag T, a counter T2 (counter in case a detection body is a car) is incremented and the detection body 
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width of face W corresponds to the magnitude of the road-side structure T= 1 is substituted to Flag T, a counter T1 
(counter in case a detection body is an infrastructure) is incremented, when that is not right T= 0 is substituted for Flag 
T, and it progresses to step 31 1 (equivalent to the body classification decision means of claims 3 and 10). Here, a counter 
T1 is a value which shows target- liken ess in case a detection body is an infrastructure, and a counter T2 is a value which 
shows target-likeness in case a detection body is a car. 

[0106] At step 308, the small region on the basis of the main coordinate (x y) of the body for which it asked at step 303 is 
extracted from the input image of CCD camera 3, and the central value of the brightness in the extracted image is 
calculated. For example, in the case where the central value of brightness does not go into the range of 77 to 1 79 in the 
case of resolution, as what has a bad S/N ratio (i.e., since an image is bright or extremely dark), it judges that reliability is 
low and progresses to step 309, and 8 bits progresses to step 310, when that is not right 

[0107] At step 309, it asks for the counters T1 and T2 which are the values which show target-likeness from the body 
width of face W and the objective number n of reflective objects for which it asked at step 303 (equivalent to the body 
classification decision means of claims 3 and 12). For example, it is the range whose width of face W is 1.2-2. 2m, and 
when the number n of reflective objects is three or less pieces, it is recognized as a car, T= 2 is substituted to Flag T, 
and a target increments a counter T2. Moreover, width of face W is 0.5 or less width of face, and when the number n of 
reflective objects is one piece, it is recognized as the road-side structure, T= 1 is substituted to Flag T, and a target 
increments a counter T1. In being other, T= 0 is substituted for Flag T and it progresses to step 31 1. 
[0108] When step 310 compares the image extracted at step 308, and the pattern made to learn as a target beforehand, 
for example, the pattern of a car is resembled When T= 2 is substituted for Flag T, a counter T2 is incremented and the 
pattern of the road-side structure is resembled T= 1 is substituted for Flag T and a counter T1 is incremented, and when 
that is not right T= 0 is substituted for Flag T and it progresses to step 31 1 (equivalent to the body classification 
decision means of claims 3 and 13). 

[0109] At step 31 1, a degree type determines whether it is a target based on the time amount t after detecting the 
counters T1 and T2 computed at step 307, step 309, and step 310, and the body counted at step 304 (equivalent to the 
target decision means of claims 3 and 15). 

if (T1» T2) (6) Td= (T1/t> 0.1) (7) elseTd=(T2/t> 0.1) *2 (8) Here, if the conditions in a parenthesis are fulfilled and Td=1 
is not so as for (T1/t> 0.1) of a formula (7), it means that Td=0 is substituted, and Td=0 will be substituted, if the 
conditions in a parenthesis are fulfilled similarly in a formula (8) and Td=2 are not so. Moreover, when twice [ more than ] 
as large as T2, (7) types are performed, and as for if sentence of a formula (6), T1 performs (8) types, when that is not 
right 

[01 10] At step 312, when the value of T1 and T2 which were calculated at Td calculated at step 31 1. step 307 and step 
309, and step 310 is the same, it progresses to step 313, and when that is not right, it progresses to step 314. 
[0111] From step 313, since it is the same as that of step 206 to the step 210 of the 1st example, step 317 is skipped. 
[0112] At step 318, when the distance from the detection body in step 303 is 38m or less, it progresses to step 319, and 
when that is not right it progresses to step 320, respectively. 

[0113] Since it is the same as that of step 211 in the 1st example, step 319 is skipped. 

[01 14] At step 320, based on the stable body width of face WS computed at step 313, the number nS of reflective objects 
when stabilizing and detecting computed at step 313, and the number n of reflective objects for which it asked at step 
303, a degree type (9) amends the horizontal location x, and it progresses to step 321 (equivalent to the relative 
horizontal location amendment means of claim 9). 

x(z0) =x(z0)+dir*(WS/nS) *abs (nS-n) — (9) Here, "absO" is a function which repeats an absolute value, and with dir. it 
has the value of **1 and, in the case of x (z0)-x (z-1)>0, in the case of dir=-1 and x (z0)-x (z-1)<0, is set to dir=+1. That 
is, if distance with a detection body is large, in order that the resolution of a laser radar 1 may fall, the precision of the 
body width of face computed also falls. Therefore, the precision of amendment is raised by using the stable body width of 
face WS with a high precision, and the stable number nS of reflective objects. 
[0115] Since it is the same as that of step 212 in the 1st example, step 321 is skipped. 

[0116] When the body width of face WS which could not detect the whole [relative horizontal location amendment 
operation] body, and was still stabilized, and the stable number nS of reflective objects cannot compute to accuracy In 
the flow chart of drawing 8 , it becomes flowing [ which progresses to the step 301 -> step 302 -> step 303 -> step 304 
-> step 305 -> step 314 -> step 321 ]. At step 321, the main coordinate (x y) of the detection body by the detection 
value of the horizontal location x and the vertical location y is outputted. 

[01 1 7] and when calculating the body width of face WS which could detect the whole body and was stabilized, and the 
stable number nS of reflective objects In the flow chart of drawing 8 , it becomes flowing [ which progresses to the step 
301 -> step 302 -> step 303 -> step 304 -> step 305 -> step 306 ]. When distance with a detection body is 40m or more 
away Progress to the step 306 -> step 307, and by less than 40m, when a S/N ratio [ in / in distance with a detection 
body / the image data near a body core coordinate ] is bad It progresses to the step 306 -> step 308 -> step 309, and by 
less than 40m, when a S/N ratio [ in / in distance with a detection body / the image data near a body core coordinate ] is 
good, it progresses to the step 306 -> step 308 -> step 310. And if the counters T1 and T2 which are the values of 
target-likeness are computed by either step 307, step 309 or step 310, it will progress to step 31 1. When the body which 
the detection body determined as the body which it was determined whether to have been a target or not and computed 
counters T1 and T2, and a target is the same It progresses to step 313 from step 312, and calculation of the stable body 
width of face WS and the stable stable number nS of reflective objects is performed based on the objective width of face 
W and the number n of reflective objects which were determined as a target. 

[0118] and when the body width of face WS which could not detect the whole body and was already stabilized, and the 
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stable number nS of reflective objects are able to compute to accuracy In the flow chart of drawing 8 , it becomes flowing 
[ which progresses to the step 301 -> step 302 -> step 303 -> step 304 -> step 305 -> step 314 ]. If neither of the 
conditions, step 315 (change conditions of width of face), step 316 (change conditions of the number of reflective 
objects), nor step 317 (objective [ some ] detection conditions), is fulfilled, it will progress to step 321 and the main 
coordinate (x y) of the detection body by the detection value of the horizontal location x and the vertical location y will be 
outputted. 

[01 19] It is the time when the body width of face WS which could not detect the whole body and was already stabilized on 
the other hand, and the stable number nS of reflective objects have computed to accuracy. If the conditions the number 
of the change conditions (step 209) of the number of reflective objects and bodies is [ conditions ] at least one among 
detection conditions (step 210) a part as the change conditions (step 208) of width of face are fulfilled, will progress to 
step 318 and it will set to step 318. It is judged whether it is 38m or less, and when distance with a detection body is 38m 
or less When it progresses to step 319, the horizontal location x is amended from the difference of the stabilization width 
of face WS and the detection width of face W and it exceeds 38m, it progresses to step 320 and the horizontal location x 
is amended from the stabilization width of face WS, the number nS of stabilization reflective bodies, and a several n 
reflective body. Then, the main coordinate (x y) by the horizontal location x amended by progressing to step 321 is 
outputted. 

[0120] Namely, in order for the image data from an image processing system 4 to join the distance information on a laser 
radar 1 as input in the 2nd example in addition to a detection operation of the highly precise horizontal location x in the 
1st example. While being able to catch the detection body used as the object for amendment to certainty and accuracy 
Since the target which calculates the body width of face WS stabilized by distance information and image data and the 
stable number nS of reflective objects was determined, the body detection equipment which is not influenced by the 
classes (a car, infrastructure structure, etc.) of detection body and which detects the highly precise horizontal location x 
is realizable. 

[0121] Next, effectiveness is explained. 

[0122] In addition to (1) of the 1st example, and the effectiveness of (3) - (8), the following effectiveness can be acquired 
if it is in the body detection equipment of the 2nd example. 

[0123] (9) The main coordinate (x y) of the body which reflects the electromagnetic wave transmitted to the perimeter of 
a self-car in step 303, the body width of face W, and the number n of reflective objects are computed, and set to step 
305. It is judged in the whole body how detection **** is. By this step 305 When judged [ that the whole is detectable 
and ], it sets to step 307, step 309, or step 310. An objective classification is judged and it sets to step 313 in step 311 to 
the target determined based on the hysteresis of a body classification decision result. Since the horizontal location x of a 
detection body was amended in step 319 or step 320 when it was judged that the stable body width of face WS is 
computed, and the whole body is not detected. When some bodies which exist in the perimeter of a self-car separate 
from the detection range of a laser radar 1 and it cannot detect the whole body, based on the body width of face WS 
which the target stabilized, horizontal location amendment of a detection body can be performed in a still higher precision 
compared with the 1st example. 

[0124] (10) In step 320, since the amount of amendments of the horizontal location x was defined based on the stable 
body width of face WS and the number n of reflective objects which one detection body has, the distance of a self-car 
and a detection body is separated, and even when the body width of face W for which it asked from this detection result 
is not called for correctly, high degree of accuracy can be asked for the horizontal location x. 
[0125] (1 1) In step 307, since an objective classification was judged based on the body width of face W, it is not 
necessary to equip other sensors etc. and an objective classification can be judged by the low cost system configuration. 
[0126] (12) In step 309, since an objective classification was judged based on the body width of face W and the number n 
of reflective objects, dependability can be comparatively raised by it not being necessary to equip other sensors etc., and 
being able to make it a low cost system configuration, and taking into consideration the number n of reflective objects. 
[0127] (13) In step 310, since the image data in which the description of the target prepared beforehand was stored is 
compared with the image data near an objective main coordinate and an objective classification was judged, a more exact 
target is discriminable. 

[0128] The time amount T1 and T2 over the time amount t which performed the operation which judges an objective 
classification in step 31 1 which was judged to the body and which judged the classification for every classification 
comparatively (14) That is, the time amount t which calculated classification decision of a body Since the target was 
decided according to the time amount rate with the time amount T1 and T2 which judged resembling the target, even 
when body classification decision is not stabilized, it can judge whether a detection body is certainly treated as a target. 
[0129] (Other examples) Although the body detection equipment of this invention has been explained above based on the 
1st example and the 2nd example, about a concrete configuration, it is not restricted to these examples, and unless it 
deviates from the summary of invention concerning each claim of a claim, modification, an addition, etc. of a design are 
permitted. 

[0130] For example, although the 1st example and the 2nd example showed the example which applied the body detection 
equipment of this invention to the automatic brake gear, it is applicable to the mounted control system which needs the 
relative-position information on bodies (a precedence vehicle, infrastructure structure, etc.) over self-cars, such as 
distance control equipment between vehicles, a fixed-speed transit control unit a rain keeping control unit, and a rain 
assistant control unit in addition to an automatic brake gear. 

[0131] In the 1st example and the 2nd example, although the detection body was explained supposing one case, when two 
or more bodies are detected, same processing by drawing 2 or drawing 8 is performed to each body. 
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[0132] Receive the time amount t which performed the operation which judges an objective classification by body 
classification decision in step 311 in the 2nd example. Although the example which determines whether to be the target 
which a body should detect for a self-car based on the rate of the counters T1 and T2 which are the time amount which 
was judged to the body, and which judged the classification for every classification was shown In step 31 1 which is a 
target decision means, receive the time amount which detects a body with a laser radar 1. You may make it determine 
whether to be the target which a body should detect for a self-car based on the rate of the counters T1 and T2 which 
are the time amount which was judged to the body, and which judged the classification for every classification (equivalent 
to claim 14). In this case, since the target was decided according to the time amount rate of the time amount in which the 
body appeared, and the time amount which judged resembling the target, even when body classification decision is not 
stabilized, it can judge whether a detection body is certainly treated as a target 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the basic block diagram of invention concerning claim 2, and invention concerning claim 3. 
[Drawing 2] It is drawing showing the automatic braking system with which the body detection equipment of the 1st 
example was applied. 

[Drawing 3] It is the flow chart which shows the flow of the relative horizontal location amendment processing performed 
with the radar processor of the 1st example. 

[Drawing 4] It is drawing showing an example in case the body width of face in relative horizontal location amendment 
processing of the 1st example changes. 

[Drawing 5] It is drawing showing an example in case the number of reflective objects in relative horizontal location 
amendment processing of the 1st example changes. 

[Drawing 61 It is drawing showing an example when the whole body in relative horizontal location amendment processing 
of the 1st example is undetectable. 

[Drawing 7] It is drawing showing the automatic braking system with which the body detection equipment of the 2nd 
example was applied. 

[Drawing 8] It is the flow chart which shows the flow of the relative horizontal location amendment processing performed 
with the radar processor of the 2nd example. 
[Description of Notations] 

1 — Laser radar (a body detection means, reflective object location detection means) 

2 — Radar processor (body description record means) 

3 — CCD camera (image input means) 

203,303 — The number detection means of reflective objects, a relative horizontal location detection means, body width- 

of-face detection means 

205,305 — Whole detection decision means 

206,313 — Body width-of^-face stabilization means 

208, 209, 210,211,319,320 — Relative horizontal location amendment means 
307,309,310 — Body classification decision means 
31 1 — Target decision means 



[Translation done.] 
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